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ADVISORY ON THE USE oF THIS DOCUMENT

courteay to ather government agencies and contractars, Any distribution of
thie document, opr application or uge of the information contained herein, im
expressly conditioned upon, and is subject to, the follawing underwtandinge
and limitatiens:

{a) The information was developed® for general guidance only and ig
subject tg change at any timea;

(§=3] The information wag developed under unique GsFC laboratory conditione
which may differ subutantially from outside conditicns;

ic) GSFC does not warrant the accuracy of the infarmation when applied or
used under other than unhigque GSFC laboratory conditions;

(d) The information ghould not ba construed ag a reprasentation of
product performance by either G¢SFC or the manufacturer;

{e) Neithar the United States governmant nor any person acting on behalf
af the United stateg gevernment asgumes any liability resulting from
the application or uge of the information,
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UNiSYS 7@ Interoffice Memorandum

PPM-91-538

To Dalw

J. Lohr Sept. 10, 1991
Dapartment Lacaliyn

Code 311 GSF{
Fram letephane

K. Sahu K& - 731-8954
Department Lotation

7809 Lanham
Suliect o

Radiation Report on ISTP/WAVES R. Sharma

Part Neo. IRHF7230 5. Ezmacher

A radiation evaluation was performed on IRHF7230 to determine the
total dose tolerance of these rparts. A brief summary of the test
results is provided below. TFor detailed information, refer to
Tables T through 1V and Figure 1.

The total dose testing was poerformed using a cobalt-60 gamma ray
source, Tarts were separated into two test groups of five parts
¢ach. In each group, four parts were irradiated and one part was
used as a contrel sample, During the radiation testing, Test
Group A (IGA) parts were irradiated without bias, while Test
Group B (TGB) parts wore irradiated under bias (see Figure 1 for
bias configuration). The total dose radiation steps were 2.5, 5,
7.5, 10, 15, 20, 30 and 50 krads. After 50 krads, parts were
annealed at 25°'C for 24 and 168 hours {cumulative), and then
irradiation was continued to 100, 200 and 300 krads. The dose
rate was between 0.1 - 5.0 krads/hour, depending on the total
dose level {(see Table II for radiation schedule). After each
radiation exposure and annealing treatment, parts ware
electrically tested according to the test conditions and the
specification limits listed in Table IZII.

All four parts in Test Group A and all four parts in Test Group E
passed all tests on irradiation up to 300 krads. Tables IVA and
IVE provide the mean and standard deviation values for each
parameter after different radiation exposures and annealing
treatments for Test Group A and Test Group B, recspectively.

Any further details aboui this evaluation can bhe obtained upon

request. If you have any questions, please call me at (301) 731-
BA954,

TAlicAr de A



TABLE .

Generic Part Number:

ISTR/WAVES
FPart Number:

ISTP/WAVES
Control MNumber:

Charge Number:
Manufacturer:;
Lot Date Code:
Quantity Tested:

Serial Numbers af
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Style:

Test EBngineer:

Part Information

IRHE'T7230

IRHF7230

4573

14432

International Rectifier
8033

i@

7, 8, 9, 10 (TGa)
2, 3, 4, 5 {TGB)

& (TGA)
1 (TGB)

N-Channel Power MOSFET
MOSEFET
TC-205

Anh Phung



TABLE YI. Radiation Schedule for TGA and TGH

FEVENTS

1) Initial Electrical Measuromente

2) 2.5 krads irradiation @ 125 rads/hr
Poat 2.5 krads Electrical Measurenents

3) 5 kradsa irradiation @ 125 rads/hr
Post 5 krads Electrical Measurements

4) 7.5 krads irradlation @ 125 rads/hr
Post 7.5 krads EBElectrical Measurements

5) 19 krads irradiation @ 125 rads/hr
Post 10 Krads Electrical Measurements

£) 15 krads irradiation @ 75 rads/hr
Post 15 krads Electrical Measurements

7) 20 krads irradiaticn & 250 rads/hr
Pest 20 krads Electrical Measurements

8) 30 krads irradiation € 500 rads/hr
Post 30 krads Electrical Measurements

9) 50 krads irradiation € 1000 rads/hr
Post 50 Kkrads Flectrical Measurements

10) 24 hour anncaling
Post 24 hr Electrical Measurements

11} 168 hour annealing
Post 168 hr Electrical Measurements

12) 100 krads irradiation @ 2500 rads/hr

Fost 100 krads Electrical Measurements

13) 200 krads jirradiation @ 1470 rads/hr

Post 200 krads Electrical Measuremoents

14} 300 krads irradiation @ 5000 rads/hr

Post 300 krads Rlectrical Measurements

Hotes:

- All parts in TGB were irradiated under bias at the

ray facility at GSFC.

DATE

07/09/91

07/15/91
01/16/31

Q7/16/91
07/11/91

07/17/91
07/18/91

07/18/91
07/19/91

07/18/91
07/22/91

07/22/91
07/23/91

Q7/23/91
Q7/24/91

07/24/91
07/25/91

07/25/91
07/26/91

07/25/9]
08/01/91

08/01/91
¢e/02/91

08/02/91
08/05/91

08/05/91
08/06/91

G.OCO gamma -

- All electrical measurements were performed off-site at 25°C.
- Annealing of parts in TGB porformed at 25°C under hias,
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Ta=28°C UNLESS OTHERWISE SPECIFIED

Table IIT.

Electrical Characteristics of IRHF 72130

NO L PARAMETER TEST CONDITION Mi1N MAX UNTT METHOD
1 |BVyes _%‘i’f’:«m;\ 200 v | 240y
2 |Roslewy4 \f:’: ;?évg_ , _PuLsTD * ©.40 | L2 3421_
3 Rns(ou)z \:'[i%;;gl; , Pu;_csebﬁ‘ 0.45 | L2, 3424
4 Yas (tu) ‘;zizd:?f 4 | N 3403
5 |9rs %’.if’::;E‘;‘A , Fousen ¢ 2.8 s () 3475
¢ |Ipsgy |yo2oev B 25 | uA | 3443
| 7 _[Lsss4 Nes=2zov loo [ nA | 344y
Tgssz |Vga=-20V ~too | wA | 3B 444
T |VNsp \:’chgE:SEA . PuLsen” LWa | N 4044
| 1 Tysge ::ngcv . TA=128°C, 250 LA | 344 2
10 [ Tyeen giz:gﬁﬁf, Ras=Raen=75-0, 30 1S |B4T2
14|t ere) e 50 |ng | 2472
12 [ty —_—— S0 | WS | 3472
43 ‘tj' e 40 | ne | 3472

DELTA LIMITS :

Alpesg =

ANgs (twy= £26%
= ATTACHED MEMO .
ﬁé'tpulse,: ‘EOD_)‘;S y DUTY CYCLE = 2% SEE ATTA _m -

Algecigz =X20nA ow T 4a0% ,WHICHENER 1S GREATER .
TAG LA ok tAooY, y WHICHEVER 1S GREATER.,



TABLE IVA: Summary of Elec. .| Measurements after
Total Dose Exposures and Annealing for IRHF7230 1/

Group A - Parts irradiated without bias

Total Dosge Exposure (krads) L
Tnitials 2.5 7.5 10 15 20 30 .
Spec, Limits
Paramstars min max mean  sd sd mean =5d {mean sd Jmsan  sd
VBDSS v| 200 ‘Pass Eags:
VESth Vi 2 4 .06 | .04
IGES aa| 0 100 .07 [ .03
IGS5x nad| 0O 170 .03 LT
IDSS naj 0 2EE3 1.8 0.8
RDSlen  mohm| 0 400 9.3 § i 1123.4-
IRDS2ecn  mOkm| 0 450 1¢.5 } 1 0.6 8.6
V5D vl 0 1.4 .03 .01 .03
vGEth Vi 0 15 .21 .01 0z
gis Mhao| 2.5 .03 .04 .03
Td{cn) ns 20 0.3 0 2.3
Td (aff) ns 50 0.3 .3 0.3
Tr ns 56 40.7 0.3 0.3
TL as 40 0.3 0.3 | €.3




TABLE IVA. .t)

Group A - Parts irradiated without bias

TOE (kRads Annealing Tetal Dose (krads) |
Initials 50 24 hrs 168 hrs 100 200 300
Speec, Limits

FParamaters mdn max mean  ad mean s5d mean  sd [mean  sad
VBDSS v| 200 r——
viESth vl 2 4 .01
IG55 ana|l O 1490 Q07
G685 nal 0 Rl 03
IDSS nk| o0 2523 5.5
RES1lom mOhmf 0O 400 8.1
R0520m  mOhm| 0 450 1 6.7 |
VSD vl 0 1,4 .03
YESEh v 1 15 .08
gta Mho| 2.5 - .05
Td {on} ng 30 4 0. C.7
Td {off) ns 50 G. 0.7
Ty ns 50 3. i
Tz ns 40 10 6.7
Note:

1/ The mean and standard deviation values were calculated over ~he faur parts irradiated ir this <esting.
The control sample remained constant throughout the testing and is not Included in this table,



TABLE IVB: Summary of Ele.

.al Measurements after

Total Dose Exposures and Annealing for IRHF7230 1/
Group B - Parts irradiated under bias
Total Dose Expcsure (krads)
Initials 2.5 5 7.5 10 15 20 30
Spec. Limlts

Farameters rnin max sd |mean sd mzan sd |mean ad sd
VBDSS v| 200 : ; : : :

VESth v( 2 4 .02 | .02 .0z .02 .02
IGSS nal 0 100 .07 | .07 .03 .07 .07
'TGSSr nal o 140 .03 .03 07 L0 .03
iDS§8 na| 0 25E3 0.1 .07 6.2 0.2 1.9
RDS1lon mdhkm| 0 400 1.4 4.2 9,3 11.3 8.4
A0320n mOhm| 0 450 1.5 4.1 [ 5.6 7.0 6.8
SD vl 0 1.4 01 .02 i .03 .03 .03
vGEth vl o 15 .01 .02 .01 .01 .02
gfs thej 2.5 .03 01 .05 .02 .01
Td {on) ns 30 I a.7 0.3 £.3 0.3
™d {aff) ns 50 .7 0.3 0.3 0.3
Tr ns 1Y 7| 0.3 0.3 0.3
T£ ns | 40 .3 b 0.3 10.3 0.2

Table IVE continued an next paga,




TABLE IVB(.unt.)

Group B - Parts irradiated under bias

TBE _(kRads) Annealing Total Dose (krads)
Initials 50 24 hrs 168 hrs 100 200 300
Spec. Linlts
farameters min max mean sd mean ad 8d |mean sd |m2an  sd
VEDES V| 200 Daes B, g 5! 5
V3ESLh vl 2 4 03 .02 [ .01 L0z .01
IGSS nA| 0 100 03 F; .07 =IE .03 .03
IGS3r nal o0 130 0.1 § 07 =R Lo07 07 .07
-Dss na[ 0 25E3 0.2 | 0.3 E2304d 0.4 0.4 0.7
ROS1on mJkmi 0 400 1.8 .z | 3.4 1.4
RL520n mohm| 0 450 1.9 4.1 4.1 1.4
VSD vl 0 1,4 a1 02 .02 .01
VESth v 4 15 L0 .02 .03 .04
gfs Mhol| 2.5 g1 .Cc1 LGl iy
T tond ns ao 0.3 4] 0.3 0.2
Td (0 £f) ns 50 0.3 0.3 8.7 0.3 |
Tr na 50 0.7 0.3 o 4] 0.3
f ns a0 0.3 $.3 0.3 0.3 .3
Fota:

i/ The mean and standard daviation values were calculated over the four parts irradiarec in this testing.
The control sample remained constant threughout the testing and is not included in this table.



Figure 1. Radialion Bias Circuit fur TRHF7230

{(Test Group B only}
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Figure 1, Radiation Bias Circuit for DM28C256
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Note: All resistors are 2K Ohms +10%, 1/4 watt.
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